






Instrumentation 
The NuSTAR instrument�s unprecedented sensitivity results from its ability 
to focus high-energy X-rays. Previous telescopes operating in this energy 
band have employed imaging techniques based on the pinhole camera.  
NuSTAR uses two novel mirror modules to focus, or concentrate, X-rays 
onto two imaging detectors.

Optics: Grazing-Incidence High-Energy  
X-ray Mirrors
Unlike visible light, X-rays only re�ect off surfaces at glancing angles, as 
a rock might skip off the surface of a lake. X-ray mirrors must therefore 
be designed with the re�ecting surfaces almost parallel to the incom-
ing X-rays. The challenge for NuSTAR�s optics is that the angles become 
more glancing with increasing X-ray energy, requiring 133 nested mirror 
shells as thin as a �ngernail coated with special X-ray re�ective �lms.

Deployable Mast 
X-ray telescopes require long separations between the optics, which 
focus the radiation, and the detectors. To �t inside the low-cost Pega-
sus launch vehicle frequently used for launching SMEX-class missions, 
NuSTAR employs a school-bus-length 10-meter mast that folds up in-
side a 1-meter-tall canister. The mast will be deployed one week after 
NuSTAR reaches orbit.

State-of-the-art x-ray detectors 
NuSTAR has two focal plane detector modules that act as the digital ��lm� 
on which the image is recorded. Because high-energy X-rays are pen-
etrating, the detectors use a special material, Cadmium-Zinc-Telluride, to 
stop them. A custom, very low-noise readout chip accurately measures 
the interaction position as well as the energy of each X-ray.

National Aeronautics and
Space Administration

Today

Tomorrow

Deployable mast

Focal Plane
and Detectors

Optics

At left is the Chandra X-ray Obser-
vatory image of Cassiopeia A, the 
remnant debris from the explosion 
of a massive star.

Above is an image of Centaurus A, 
the nearest luminous active galaxy, 
illustrating the power of a super-
massive black hole.


